A wheelchair is a most commonly used machine in hospitals for patients, mainly those patients who cannot move or walk or who work with great difficulty. A patient on wheelchair has to depend on another person required to control the motion and direction of the wheelchair to avoid obstacles on their path since the patient is not in a condition to control the wheelchair himself. This makes the patient on the wheelchair dependant. The prototype of ultrasound-based wheelchair allows patient on the wheelchair to be self-dependant and the wheelchair itself controls the motion by avoiding obstacles in its path. This wheelchair is mainly designed for handicapped people (blind, limp patients mainly) for their domestic purposes. Ultrasoundbased wheelchair avoids obstacles on its path using ultrasound sensors.
INTRODUCTION
Mobility is a key component of a positive quality of life. Unfortunately, many older adults face various impair ments and disabilities that result in their mobility being compromised. Furthermore, many of these people require a powered wheelchair, because they lack the strength to manually propel themselves. However, powered wheelchairs are not appropriate for older adults with a ORIGINAL ARTICLE 1, 2 Assistant Professor, 3 Director (Technical) 4 Associate Professor, 5 Professor and Head
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cognitive impairment, such as Alzheimer's disease, as they do not have the cognitive capacity required to effectively and safely maneuver the wheelchair. In addition, their sometimes aggressive and unpredictable behavior makes wheelchair use unsafe for both themselves and others. The designed wheelchair is a simple patient operated wheelchair which would reduce patient's effort to push the wheels to bring it to motion. The objective is to provide these users with some level of independence. The wheelchair incorporates simple keypad controls and an inbuilt obstruction detector system which prevents the patient from facing any kind of obstacles that would cause inconvenience to the patient. It is simple, user friendly and costeffective option for the patient. The patient need not depend on a third person for assistance, he would just have to sit on the chair as the wheelchair would itself maneuver through the obstacles or he can manually operate the chair by pressing the switches on the control panel which is very simple to use as well as remember the controls distinctly. The wheelchair uses ultrasound sensor for automatic detection of obstruction and stop any further motion of the wheelchair if an obstacle is detected, so as to avoid the inconvenience that the patient might face while maneuvering through the obstacle, which can be as simple as a bump in the path or as big as a rock or a wall in the path. This makes the wheelchair very easy to control by the patient and avoids the need for a third person to guide the patient on his way. For physically challenged individuals, it is of utmost importance to get easy mobility in case of emergency or need. The vehicle for handicap used nowadays has a joystick control; we have attempted to make a fully automatic wheelchair system.
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METHODS
8051 microcontroller has been used to control the ultrasound sensor module and the movement control module consisting of motor driver and DC motors as shown in Figure 1 . The ultrasound sensor has been interfaced on Port 0 and L293D (motor driver) interfaced on Port 1. Ultrasonic sensors (also known as transceivers when they both send and receive) work on a principle similar to radar or sonar which evaluate attributes of a target by interpreting the echoes from radio or sound waves respectively. 4 Ultrasonic sensors generate high frequency sound waves and evaluate the echo which is received back by the sensor. Sensors calculate the time interval between sending the signal and receiving the echo to determine the distance to an object.
GH-311 Ultrasound Motion Sensor
The GH311 ultrasonic motion sensor as shown in Figure 2 provides precise, noncontact distance measurements from about 2 cm (0.8") to 3 m (3.3 yards). The GH311 sensor works by transmitting an ultrasonic (well above human hearing range) burst and providing an output pulse that corresponds to the time required for the burst echo to return to the sensor. By measuring the echo pulse width, the distance to target can easily be calculated. The GH311 sensor has a male threepin header used to supply ground, power (+5 VDC) and signal. The header may be plugged into a directly into solderless breadboard, or into a standard threewire extension cable as shown in Figure 3 .
COMMUNICATION PROTOCOL
The GH311 sensor detects objects by emitting a short ultrasonic burst and then listening for the echo as shown in the Figure 4 . Under control of a host microcontroller (trigger pulse), the sensor emits a short 40 kHz (ultrasonic) burst. This burst travels through the air, hits an object and then bounces back to the sensor. The GH311 sensor provides an output pulse to the host that will terminate when the echo is detected; hence, the width of this pulse corresponds to the distance to the target. The output of this sensor is in binary form as 0 and 1. The output is 1 if there is an obstacle and is 0 if there is no obstacle. L293D motor driver is a motor driver IC which is used to drive 2 DC motors. It is a 16 pin IC, 8 pins used to control first motor with 2 inputs, input 1 and input 2 with their respective output pins output 1 and output 2. The remaining 8 pins used in a similar fashion to control the second motor as shown in Figure 5 . DC motor is a 12 V 30 rpm motor used to make the whole assembly mobile. It requires a driver to set the motors to work. Three ultrasound sensors have been placed in forward, left and right directions. 5 The objective is to detect the obstacles in all three directions. 5 The distance between ground level and the sensor firmware is kept 30 cm.
The 8051 architecture provides many functions central processing unit (CPU), random access memory (RAM), read only memory (ROM), input/output (I/O), interrupt logic, timer, etc.) in a single package. It consists of an 8 bit arithmetical logical unit (ALU), 128 bytes internal RAM, 4 KB ROM, four bidirectional 8 bit I/O Ports and two 16 bit timers and counters. The ultrasound sensors have been interfaced with 8051 to detect the obstacle and the direction control takes place based on the programed algorithm. DC motors have been driven using L293D motor driver. The Figure 5 shows the interfacing of motor driver with 8051. L293D is quadruple highcurrent halfH drivers. It is designed to provide bidirectional drive currents of up to 1 Amp at voltages from 4.5 to 36 V. It is designed to drive inductive loads, such as relays, solenoids, DC and bipolar stepping motors as well as their highcurrent/highvoltage loads in positivesupply applications. 
RESULTS
The flow chart of the developed application software is shown below (Flow Chart 1).
Flow Chart 1:
The developed application software
APPLICATION
Ultrasoundbased wheelchair enables the patient to move on their own without any the help from other person. It is useful for physically handicapped person, a limp person or a patient with spinal disorder. This wheelchair can also be used for partial paralytic or a patient with paralysis.
Since it is an autonomous wheelchair, the chair would find its path avoiding the obstacles causing minimal inconvenience to the blind patient.
CONCLUSION
The main aim of the designed wheelchair was to make the hardware as compact as possible, economical and patient friendly. Thus, the ultrasoundbased wheelchair is a simple and a very user friendly consoled chair which can make navigation for physically disabled people, old people, postsurgical patients, etc. easier and effortless. We have presented a method for wheelchair obstacle avoidance using the GH311 sensor. The wheelchair stops before collisions, and provides mobility to the patient. The sensor's speed and accuracy make it ideal in this setting. This system has great potential to improve health and independence in an increasingly elderly population. It is an autonomous robot used for medical application for a carefree and effortless patient motion. It is a step further to a conventional wheelchair, where the patient has to depend on another person for assistance in moving the wheelchair.
As mentioned earlier, the physically disabled and needy person no further has to be dependent and reply on himself.
